J 



Europaisches Patentamt 
European Patent Office 
Office europ6en des brevets 



Publication number: 



0 204179 

B1 



EUROPEAN PATENT SPECIFICATION 



Date of publication of the patent specification : 
08.11.89 

Application number: 86106456.6 
Date of filing: 13.05.86 



into- C12P 1/06, C12P 21/06, 
C07K 15/14 

// (C12P1/06, C12R1:045) 



© Method for selectively Increasing the ratio of single major components of teicoplanln A2 complex. 



0) 

O 

CM 



@ Priority: 21.05*5 GB 8512795 



Date of publication of application: 
10.12.86 Bulletin 86/50 



Publication of the grant of the patent: 
08.11.89 Bulletin 89/45 



Designated Contracting States: 
AT BE CH DE FR GB IT LI LI) NL SE 



References cited: 
EP-A- 0137 506 
GB-A-2121401 
US-A-4239751 

THE JOURNAL OF ANTIBIOTICS, vol 37, 
no. 6, 1984 (Tokyo), A. BORGHI et si. "Teichomyclns, 
new antibiotics from actinoplanes telchomyceticus 
Nov. Sp. IV, Separation end characterization of the 
components of telchomycln (Teicoplanln)", pp. 615-620 



Proprietor: GRUPPO LEPETTT SJ>^, 23, Via G. Murat, 
1-20159 MUanoOT) 



@ Inventor: Assi, Francesco, 34, via Corridonl, 
1-20063 Cernusco sul Navlgtlo (Ml) (IT) 
Inventor: Lancmt, Giancarto, 4, Via Vtttadinl, 
1-27100 Pavia(rT) 

Inventor: Glanantonlo, Anacleto, 1, Via Barzllal, 
1-20146 Mllano(IT) 



@ Representative: Sgarbl, Renato et at, GRUPPO LEPETTT 
S.p JL Patent and Trademark Department 34, Via 
Roberto Lepetlt, 1-21040 Gerenzano (Varese)(fT) 



O Note: Within nine months from the publication of the mention of the grant of the European patent, any person rnayg^e^ notice to 
W the European Patent Office of opposition to the European patent granted. Notice of opposition shall be AM ha w^nasmd 
* statement. It shall not be deemed to have been filed until the opposition fee has been paid (Art. 99(1) European patent 
~ convention). ____ 



ACTORUM AG 



EP 0 204 179 B1 



Description * 

Si 

Teicoplanin (formerly named teichomydn) is a glycopeptide antibiotic produced by cultivating Acting- v 
planes telchomvceticus riov. sp. ATCC 31 121 . This antibiotic is active mainly against infections by gram- 
5 positive bacteria. , * 

According to the procedure described In U.S. 4,239,751, teicoplanin is isolated from the fermentation 
broths of the producing strain as a complex containing three factors named Ai, A* and A3. Factor A2 is 
present In preponderant amount in the antibiotic complex recovered from the fermentation of the above 
strain and is the most Important for Its biological effects. Factor At and factor A3 are present only tn mf- 
10 nor amount 

According to US. 4,239,751, teicoplanin As (T-A2) is Isolated from the other factors of teicoplanin 
complex by column chromatography on Sephadex R LH-20, which is a hydruxypropyi derivative of a 
cross-linked polydextran gel with an exclusion limit at about molecular weight 4.000. 

From large scale preparation and purification operations (examples of these operations are given in 
15 European Patent Application Publication No. 0122969) It is usually obtained a teichomydn product essen- 
tially consisting of teicoplanin A2 accompanied by a small quantity of teicoplanin A3. This product is suit- 
able for practical use in therapeutical applications. See: Drugs of the Future: Vol 9, No. 6, 1984. pages 
429-430 edited by J.R. Prous Publishers, Barcelona, Spain. 

A paper published by A. Borghi, C. CoroneOi et a!, in Journal of Antibiotics Vol. 37, No. 6 pp. 615-620, 
20 June 1984, teaches that teicoplanin factor A* (T-A2) is, in turn, a mixture of five closely related major 
components of very similar polarity. 

These components, designated as T-A2-1, T-A2-2, T-A2-3, T-A2-4 and T-A2-5, were Isolated by us- 
ing, in a first step, reverse phase partition chromatography at normal pressure on a sflanized silica gel 
column. The purification of components T-A2-3, T-A2-4 and T-A2-5 required a further step with the ap- 
25 plication of semi-preparative HPLC on a Whatman Partisfl R ODS M-9 column eluted with a 0.2% aque- 
ous ammonium formate-acetonitrile mixture (7624). All said components have been chemically and biolog- 
ically characterized See also British patent application publication No. 2,121,401. 

Structural elucidations reported by J.C.J. Bama, D.M. WilGams et aL in J. Am. Chem. Soa 1984. 106, 
4895-4902, show that the teicoplanin A2 major components may be represented by the following struc- 
30 tural formula: 




60 where 
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20 



25 




T-A2-1 1 R 1 - -CO- (CH 2 ) 2 -CH«CH- (CH 2 ) 4 -CH* 3 
( (Z) -4 -decency 1) 

T-A2-2: R 1 = -CO-(CH 2 ) 6 -CH(CH 3 ) 2 (8-methylnonanoyl) 



T-A2-3: R f « -CO- (CH 2 ) g-CH 3 {n-decanoyl) 



T-A2-4: R 1 - -CO- (CH 2 ) g -CH^ (8-methyldecanoyl) 
30 C 2 H 5 

T-A2-5: R 1 « -CO-(CH 2 ) ? -CH(CH 3 ) 2 (9-methyldecanoyl) 

35 

1q yjfis and in yjy£ tests reported in the above mentioned British patent application publication No. 
2,121,401, show that each of the T-A2-2, T-A2-3, T-A2-4 and T-A2-5 components is more active than 
the teicopiantn Aa complex as a whole, 
ft is therefore apparent that a method for selectively enhancing the production of each of the major 

40 components of teicoplanin Aa is a primary objective in telcoplanin industrial fermentation. The significa- 
tive technical advantage it may offer concerns both the purpose of Isolating the single T-A2 major com- 
ponents in a pure form and the possibility of obtaining a T-A2-complex enriched with the more active com- 
ponents. Moreover, the possibility of modulating the ratio of the single T-A2 major components In the T- 
A2 complex In the large scale industrial fermentation, offers a useful tool to maintain constant the compo- 

45 sition of the fermentation product which must adhere to standard specifications. In other words, when 
for any reason (e.g., a modification of the Industrial culture medium to employ less expensive materials), 
the percent composition of the single components tends to depart from that of the standard, the possibili- 
ty of selectively Increasing each of the T-A2 major components offers a useful tool to correct such a de- 
fect 

5 ° The object of this Invention Is to provide a method for selectively Increasing the ratio of the single T- 
A2 major components In the T-A2 complex More particularly, the object of this Invention Is a process 
for obtaining telcoplanin A2 selectively enriched in any of its major components T-A2-1, T-A2-2, T-A2-3, 
T-A2-4 and T-A2-5 which consists In adding to the culture medium of Actinoplanes telchomvceticus nov. 
sp. ATCC 31 121 or a mutant thereof which produces T-A2 complex through the same metabolic pathway, a 

55 selectively effective amount of an appropriate precursor of the characteristic acyl group linked to a glu- 
cosamine moiety of T-A2 (see the above meanings for R*), hereinafter "appropriate precursor of the 
respective acyl group of the glucosamine moiety of T-A2\ 
The process of this Invention Is characterized in that 

60 a) the appropriate precursor for increasing the ratio of T-A2-1 in T-A2 complex Is selected from lino- 
leic add, Its salts with bases which are non-toxic to the microorganism and its esters with mono- and poly- 
hydroxy lower alkanols 

b) the appropriate precursor for increasing the ratio f T-A2-2 In T-A2 complex is selected from va- 
line, its salts with acids and bases which are non-toxic to the micr organism, alpha-keto-isovaieric acid, 

65 
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its salts with bases which are non-toxic to the microorganism, its esters with mono- and poly-hydroxy low- 
er aikanois, isobutyric acid, its salts with bases which are non-toxic to the microorganism, its esters with 
mono- and poly-hydroxy lower aikanois, isobutanol and its esters with acids which are non-toxic to the mi- 
croorganism 

5 c) the appropriate precursor for increasing the ratio of T-A2-3 in T-A2 complex is selected from oleic 
acid, Its salts with bases which are non-toxic to the microorganism, and its esters with mono- and poly-hy- 
droxy lower aikanois 

d) the appropriate precursor for Increasing the ratio of T-A2-4 in T-A2 complex Is selected from iso- 
leudne, its salts with adds and bases which are non-toxic to the microorganism, alpha-keto-beta-methyl- 

10 valeric add, its salts with bases which are non-toxic to the microorganism, its esters with mono- and poiy- 
hydroxy lower aikanois, 2-methylbutyrlc acid, Its salts with bases which are non-toxic to the microorgan- 
ism, its esters with mono- and poly-hydroxy lower aikanois, 2-methyibutanol and Its esters with adds 
which are nontoxic to the microorganism 

e) the appropriate precursor for increasing the ratio of T-A2-5 in T-A2 complex is selected from leu- 
15 dne, its salts with adds and bases which are non-toxic to the microorganism, isovaleric add, its salts 

with bases which are non-toxic to the microorganism, its esters with mono- and poly-hydroxy lower ai- 
kanois, alpha-keto-isocaproic add, its salts with bases which are non-toxic to the microorganism, its es- 
ters with mono- and poly-hydroxy lower aikanois, isoamyi alcohol and its esters with acids which are non- 
toxic to the microorganism. 

20 

Salts with bases which are non-toxic to the microorganism are salts wherein the type and concentra- 
tion of the given cation is such that H does not impair the growth of the microorganism culture or the pro- 
duction of the desired antibiotic substance to a considerable extent Examples of said cations are sodi- 
um, potassium, ammonium and the like. 
25 Esters with mono- and poly-hydroxy lower aikanois are (Ct-Ce)aJkanols with 1, 2, 3, 4, 5 or 6 hydroxy 
functions per molecule. 

When (C4-Ce)afoanols are used, they must be different from those which act as precursors for other 
T-A2 major components (e.g. isobutanol, isoamyi alcohol, and 2-methyibutanol) unless concomitant in- 
crease of one or more of said components Is desired. 
30 Preferred examples of poly-hydroxy aikanois are glycerol and propylene glycol. 

When the lower alkanol is present in different enantiomeric and epimeric forms, in the present descrip- 
tion and daims, both each single form separately and the mixture of the single forms In any proportion 
are intended. 

Esters which are non-toxic to the microorganism are (Cg-Ca^alkanoyl esters wherein the type and 
35 concentration of the alkanoyi moiety in the fermentation medium is such that it does not impair the growth 
of the microorganism culture or the production of the desired antibiotic substance to a considerable ex- 
tant In general, straight chain (C&-C4)aikands are preferred 

The method of this invention Involves cultivating the above mentioned strain in an aqueous nutrient 
culture medium containing an assimilable source of carbon, an assimilable source of nitrogen and inor- 
40 ganic salts under the usual conditions described in the prior-art for the production of teicoplanin, with 
the improvement that a selectively effective amount of an appropriate precursor is added to the fermen- 
tation medium before inoculation of the strain or during the fermentation process to selectively increase 
the production of one or more of the teicoplanin Aa components T-A2-1, T-A2-2, T-A2-3, T-A2-4 and T- 
A2-5. 

45 The expression "a mutant thereof which produces T-A2 complex through the same metabolic pathway" 
refers to those natural or artificial mutants of Actinoplanestelchomvceticus ATCC 31121 (parent strain) 
which produce the T-A2 complex by using essentially the same enzymatic systems as the parent strain to 
provide the FT fatty acyi moiety of the T-A2 complex. 
In this specification and in the daims the expression "selectively effective amount" means a quantity 

50 of selective precursor which, when added to the culture medium, yields a concentration of selective pre- 
cursor sufficient to produce the selective increase of a specific componwYent of T-A2 complex without 
causing toxic effects to the microorganism. 

The nutrient fermentation media suitable for the fermentation of T-A2 producing strain which can be 
used in the embodiment of this invention usually contain: a suitable carbon source which, for Instance, 

55 may be selected from sugars (e.g. glucose, sucrose, maltose), polysaccharides (e.g. starch, dextrane) 
and poiyalcohols (e.g. glycerol, propylene glycol); a suitable nitrogen source which, for instance, may be 
selected from ammonium salts, asparaglne, peanut meal, soybean meal, meat extract, tryptone, peptone, 
yeast hydrolyzate, yeast extract and com step liquor; add mineral salts such as sodium chloride, calci- 
um carbonate, magnesium sulfate. 

60 The fermentation is carried out for a time varying from 50 to 200 hours under aerobic conditions at a 
temperature between 25°C and 35°C, preferably between 27°C and 33°C. The addition of the selectively 
effective amount of appropriate precursors can be made to the fermentative media before inoculation of 
the produdng strain, h w ver, it is preferably made 24 to 48 hours after the fermentation is started. 
The addition may be made in on or several portions or in a continuous way. 

65 According to a typical xperiment embodying this inv ntion, the Actinoplaoes teichomvceticus strain 
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maintained on oat-meal agar slants is inoculated into a flask containing 100 ml of vegetative medium. Af- 
ter 36 hours, samples of the culture (5 milliliters) are used to inoculate a series of fermentation flasks 
containing 100 ml of fermentative medium. After 24 to 48 hours of fermentation the selectively effective 
amount of precursor is added as apprrYopriate. if concomitant increase of two or more major compo- 
S nents of T-A2 complex is desired, two or more precursors can be added to the same fermentation flask. 
The fermentationis continued for additional 60 to 150 hours, the medium is centrifugated off and samples 
of the broth are analyzed for T-A2 major components concentration by high performance liquid chroma- 
tography (HPLG) 

The addition of the precursor Is generally made In a way that may not alter the pre-determined pH vaV- 
10 ue of the fermentation medium. Thus, for instance, when free acid precursors are added directly to the 
medium, the pH value is maintained under control by buffering the medium or by immediate neutralization 
with bases which are non-toxic to the microorganism, ^ 

When the precursor to be added is an aminoacld, It may be supplied to the fermentation medium as an 
aqueous solution of its salts with acids or bases which are not toxic to the producing microorganism, e.g. 
15 hydrochlorides and sodium salts. Both racemic mixtures and optically active isomers can be used as pre- 

^However, at least in some Instances, the addition of the L-form gives higher yields than the corre- 

^A^r^enBd^mbodiment of the process of this invention Is represented therefore by the use of the L- 
20 aminoacld precursor for enhancing the concentration of T-A2-2 (valine, a salt or an ester thereof), T- 
A2-4 (L-isoleucine, a salt or an ester thereof) and/or T-A2-5 (L-leudne, a salt or an ester thereof) of te- 
fcoplanln A2 complex. According to this preferred embodiment, it Is also possible to increase the percent- 
age of T-A2-2, T-A2-4 or T-A2-5 in the fermentation product up to 90-95% of the complex. 
With lower alkanoic add precursors (e.g. teobutyric add, 2-methylbutyric add, Isovaleric aod, cJpha- 
25 keto-isovaieric add, alpha-keto-beta-methylvaierlc add, and alpha-keto-isocaproic add) the addition 
may be made through an aqueous solution of their salts with non-toxic bases; ammonium and sodium salts 
are usually preferred. 

When salts of unsaturated fatty adds, such as finoleic add and oleic add, are used as the appropri- 
ate precursor, sodium and ammonium salts are generally preferred. However, any salt with a base which 
30 is not toxic to the produdng strain may be employed. 

When esters of the above lower alkanoic adds and unsaturated fatty adds with mono-hydroxy lower 
alkanols are employed as precursors, said esters are usually derived from methanol, ethanol and propa- 
nol, although esters with C4-Ce alkanols may also be employed. In this case, the C*-Ce alkanol must be 
different from those which may act as precursors for other T-A2 major components (e.g. Isobutanol, Iso- 
35 amy! alcohol, and 2-methytbutanol) unless concomitant increase of one or more of said components is de- 



sired. 

Preferred esters of the above lower alkanoic adds and unsaturated fatty adds with poiy-hydroxy 
lower alkanols are the esters with ethylene glycol and glycerol, e.g. triisobutyrin, tri-oleine and tri-lino- 
leine 

40 The addition of unsaturated fatty adds can be carried out also by using natural raw materials contain- 
ing said adds as such or their glycerides. For Instance, commercial soybean oil usually contains about 
20 to about 35 percent of oleic add and about 50 to about 60 percent of linolelc add as triglycerides; lard 
contains about 40 to about 55 percent of oleic add; cotton seed oil contains about 20 to about 45 per- 
cent of oleic add and about 30 to about 55 percent of linolelc add; sun flower seed oil contains about 15 

45 to about 25 percent of oleic add and about 65 to about 75 percent of finoleic add. 

Alkanol precursors such as Isobutanol, isoamyl alcohol and 2-methylbutano! are usually added as 
such to the fermentation medium. However, they can be supplied also as esters of adds which are non- 
toxic to the microorganism. These adds must be different from those which may act as precursors for 
other T-A2 major components (e.g.lsobutyric add, Isovaleric add, 2-methylbutyric add, finoleic add, 

50 etc) unless concomitant Increase of one or more of said components is desired Usually, esters with lin- 
ear tower alkanoic acids such as acetic, propionic and butyric add are preferred ^ t 

The •selectively effective amount" to be added to the fermentation medium according to this invention 
depends on the type of precursor. Usually, with the esters of the lower alkanoic adds (isobutyric acid, 
2-methylbutyric add, Isovaleric add) and the esters of unsaturated fatty acids (linolelc arid, oleic add), 

55 amounts to yield a concentration Into the fermentation medium ranging between 0.5 g/l and 15 g/l are em- 
ployed with the range between 1 g/l and 5 g/l being preferred. With the lower alkanols (isobutanol, 2-meth- 
yibutanol, Isoamyl alcohol) or their esters with adds which are non-toxic to the microorganism, amounts 
to yield a concentration ranging between 0.5 g/l and 5 g/l are usually employed, with the range between 1 
g/l and 2 g/l being preferred. 

60 With the amlnoadds (e.g. valine, leucine, Isoleudne) and the keto-adds (alpha-keto-isovalenc acid, 
alpha-keto-beta-methylvaleric add, alpha-keto-isocaproic add) or their salts with adds and bases the 
■selectively effective amount" added to the fermentation medium usually ranges between 0.5 g/l and 5 
g/l, with the range between 1 g/l and 3 g/l being preferred. . tJ f , 

In the case where the lower alkanoic adds (e.g. Isobutyric add, 2-methylbutync add, isoval nc add), 

65 the unsaturated fatty adds (e.g. linolelc acid, oleic add) or their salts are directly added to the fermenta- 
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lion medium, the "selectively effective amount" usually ranges between 0.1 g/l and 2.5 g/l, with the range 
between 0.3 g/l and 1 3 g/l being preferred. 

High r concentrations are still effectiv In prom ting the sel ctiv increas of th T-A2 major compo- 
nents but the overall yield of T-A2 complex Is depressed because of toxic effects on the microorganism. 

The following examples describe In detail some specific embodiments of this Invention. 

Example 1 
General Procedure 



One oat meal agar slant of Actinoolanesteichomvceticus nov. sp. ATCC 31121 was Inoculated Into a 
500 ml flask containing 100 ml of the following vegetative medium: 
Glucose 10 g/l 
Peptone Difco 4 g/l 
15 Yeast extract 4 g/l 
MgSO 4 0.5g/l 
CaCOsSg/l 

Standard oligo elements 1 ml of each of the solutions A, B and C 
Water 1000 ml 
20 (pH adjusted to 6.7 after sterilization) 

Solution A: 10% sodium chloride (w/v) 
Solution B: 10% calcium chloride (w/v) 

Solution C: HsBOsSO mg; CuSCU: 4 mg; W:10 mg; FeCb: 20 mg; MgSO* 40 mg; FeSO*: 40 mg; 
(NrUfeMoO*: 20 mg; In 100 ml of distilled water. 
25 After 36 hours of growth on a rotary shaker, five milliliters of the culture were used to inoculate the 
test flasks and standard flasks containing each 100 ml of fermentation medium having the following com- 



feast fysate 5 g/l 
Asparagine1.5g/i 
30 Glucose 20 g/l 
MgSCUO-Sg/l 
CaC0 3 5g/l 

Standard oligo elements 1 ml of each of the solutions A, B and C 
Water 1000 ml 
35 (pH adjusted to 6.9 after sterilization) 
Solutions A, B and C as above. 

The fermentation was performed at 28-30*C on a rotary shaker. After 24 hours the appropriate pre- 
cursor was added. The culture was centrifugated after 72 hours and samples of 50 microliter of the 
broth were analyzed for the T-A2 major components concentration. 
40 The analysis was performed according to the following HPLC method: 

a. Separation by gradient reverse phase partition 

Insfeurrignt pump Varfan 60 00 A; 
45 detector Varian at 254 nanometer; 
injector: Rheodyne model 71 25; 
integrator Spectra Physics model 4000; 
Column : Zorbax * ODS 5 micrometer, 4.6 x 150 mm; (Du Pont) 
Mobile Phase : A) CH3CN: 0.025 M NaHaPCU 1 $, pH 6.0 
50 B) CH3CN: 0.025 M NaJ-fePO* 73, pH 6.0 

Gradient profile: linear from 0% of B to 50% of B in 30 mln. Row rate 2 rrd/min. 

Injection : 50 microliter of fermentation broth 
Retention times (minutes) 
T-A2-1 « 16.9 
55 T-A2-2-18.0 
T-A2-3-18.6 
T-A2-4 » 20.5 
T-A2-5 « 20.9 

Internal standard : 3,5-dihydroxytoluene (r.t 6.3 minutes). 



b. Percentage distribution 

The components wer separated by the above procedure and their relative distribution was btained 
as a p rcent of the total of th five peaks by the area percentage method. 
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Adcfiuons Total 


T AO 4 

T-AH-1 


T AO O 

l-AZ-Z 


T AO O 


T-AQjI 




g/I yield 

microgram/! 


% 


% 


A/ 


% 


% 


None 340 


2.0 




IO» 1 


26 1 


23 a 


None 305 


2.1 


op n 


20 6 

fcU.U 


20.1 


25.0 


None 379 


1.8 


oo o 




94 1 
fc«f • 1 


20 7 


L-Valine (sodium salt) 












0£ 205 


1.5 


W1 

1 


20.5 


140 


1U 


1 648 


0.8 






ft ft 


67 


2 795 


0.9 


oo.u 


Q O 




3 3 


L-lsoleudne (sodium salt) 










OS 116 


2.0 


29.3 


20.4 


32.1 


16.2 


1 134 


1.8 


24.1 


13.5 


40.2 


20.4 


2 159 


1.7 


13.5 


4.4 


66.5 


13.9 


L-Leucine (sodium salt) 












0-5 373 


2.1 


37.9 


15J2 


15.1 


29.7 


1 459 


2.0 


35.0 


17.7 


9.5 


35.8 


2 281 


1.7 


35.4 


9.5 


8.0 


45.4 


2S 144 


0.8 


12.6 


-\2J0 


1.5 


73.5 



35 



40 



Additions Total T-A2-1 


T-A2-2 


T-A23 


T-A2-4 


T-A2-5 


g/I yield % 
microgram/! 


% 


% 


% 


% 


L-vaRna(HC1) 










2S 750 0.2 


86.2 


8.7 


2S 


2.1 


Tri-oteine (containing 10% by-weight of trWInoleine) 








2 320 12.0 


17.2 


41.0 


18.9 


10,9 


4 258 12.3 


16.1 


ASS 


16.9 


10.6 


TrHinolelne 










2 341 29.0 


20.3 


14.0 


20.1 


17.1 


5 355 31.2 


22.9 


17.4 


16.9 


115 



By operating according to the above procedure In a further set of experiments the following data were 
obtained. 





Additions Total 


T-A2-1 


T-A2-2 


T-A2-3 


T-A2-4 


T-A2-6 


50 


g/l yield 

microgram/! 


% 


% 


% 


% 


% 




None 460 


22 


44.1 


20.8 


152 


17.7 




leobutenol 












55 


1 480 


2.6 


52.3 


16.8 


152 


124 




2 258 


\A 


60.7 


15.2 


13.1 


6.6 




2-MetrrylbutanoI 
1 423 


2.3 


42.1 


152 


26.3 


14.1 


60 


2 265 


1.7 


46.3 


10.5 


30.1 


11.4 
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Example 2 
General Procedure 

5 Actinoplanes teiohomvceticus nov. sp. ATCC 31 121 was pre-cultlvated in a 500 ml shake flask contain- 
ing 100 ml of the following medium: 

Meat extract 3 g/I 

Tryptone5g/l 

Yeast extract 5 g/i 
10 Glucose 1 g/i 

Soluble starch 24 g/l 

Calcium carbonate 5 g/I 

Water 1000 ml 

(pH adjusted to 6*7 after sterilization) 

15 The flasks were shaken for 24 hours at 28-30°C and then the pre-culture was used to Inoculate jar 
fermentors beach containing 10 liters of the following nutrient medium: 
Meat extract 4 g/i 
Peptone 4 g/l 
Yeast extract 1 g/l 

20 Sodium chloride 23 g/I 
Soybean meal 10 g/I 
Glucose 50 g/l 
Calcium carbonate 5 gA 
Tap water q.s. to 1000 ml 

25 (pH adjusted to 6.9 after sterilization) 

The fermentors were Incubated aerobically under stirring for 24 hours then the appropriate precur- 
sor was added The fermentation was continued for further 90 hours, then the fermentors were harvest- 
ed. Samples of broth (1 00 ml) were filtered at pH 1 1 (the pH was adjusted by the adcfition of 20% (w/y) sodi- 
um hydroxide) and analyzed according to the procedure described under Example 1 by Injecting 40 micro- 

30 liter of each filtered sample solution whose pH was adjusted to 7.38 with a 0.1 M phosphate buffer. 



35 



40 



45 



Additions * Total 


T-A2-1 


T-A2-2 


T-A2-3 


TA2-4 T-A2-5 


g/l yield 

microgram/1 


% 


% 


% 


% 


% 


None 678 


4.5 


50.9 


16.0 


15.8 


12.8 


None 684 


3.5 


50.0 


15.1 


17.0 


14.4 


Tri-finoleine 












5 764 


15.5 


45.1 


14.0 


12.8 . 


12.7 


10 596 


52.8 


21.1 


10.4 


S£ 


10.2 


Tri-oieine 












5 802 


4.0 


44.0 


26.9 


13-8 


11.3 


10 792 


5.0 


29.3 


49.2 


9.8 


6.7 


Methyl ester of 2-methyibutyric add 








1 720 


ZB 


40.3 


15.2 


-31.0 


10.7 


3 646 


4.2 


40.9 


11-9 


35.7 


7.3 


5 530 


6.7 


41.3 


9.6 


37.2 


6.2 
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Additions Total 


T-A2-1 


T-A2-2 T-A2-3 


T-A2-4 


T-A2-5 




g/l yield 

microgram/! 


% 


% 


% 


% 


% 


5 


2-Methyibutyricacld (sodium salt) 












0.5 631 


3.8 


39.6 


14.6 


32.3 


9.7 




1.5 357 


5.0 


35.9 


10.6 


41.4 


7.1 


10 


Msthyl isobutyrats 














1 683 


3.9 


675 


155 


6.7 


5.6 




3 402 


2.6 


80.8 


125 


1.8 


25 




5 220 


3.1 


80.8 


125 


15 


25 


15 


Isobutyric acid (sodium salt) 












05 532 


3.8 


69.1 


1&4 


44 


45 




15 214 


3.3 


79.7 


135 


1.8 


1.7 


20 


L-Valine (buffered solution) 










1 458 


2.3 


795 


105 


45 


4 Q 

O.CJ 




2 377 


35 


835 


9.4 


15 


1.9 


j 


3 250 


15 


85.3 


9.6 


15 




25 
















Additions Total 


T-A2-1 


T-A2-2 


T-A2-3 T-A2-4 


T-A2-5 


30 


g/l yield 

microgram/l 


% 


% 


% 


% 


% 


Cottonseed oil 














10 571 


375 


26.4 


225 


6.0 


7A 




Lard 












35 


10 708 


8.1 


36.1 


365 


115 


85 




Soybean oil 














10 637 


30.9 


235 


215 


7.4 


75 




Sun flower oil 












40 


10 712 


31.7 


31.8 


185 


85 


9.1 



For comparative purpose myristjc acid, tripalmrtin and tri stearin were added to three jar fermentors at 
the concentration of 1 g/l, 5 g/l and 10 g/l respectively under the same conditions as above. No Increas- 
45 Ing effect of any of the T-A2 major components ratios was observed. 

Example 3 

Actinoolanes telchomvceticus nov. sp. ATCC 31121 was pre-cultivated as described In Example 2. The 
50 flasks of the precufture were used to Inoculate a jar fermentor containing 10 liters of the nutrient medium 
reported In Example 2. 

The fermentor was incubated aeroblcafty under stirring at 25°C for 24 hours and then 2 g/l bvaline 
were added. The L-va!ine had previously been dissolved in water (2 g/15 ml) by adding sulfuric acid to 
reach pH 3 and the obtained solution had been stirred at 120°C for 10 minutes. 
55 The fermentation was continued at 25°C for further 50 hours then the fermentor was harvested. 

The broth filtered at pH 11 and analyzed according to the procedure described in Example 1, contained 
220 microgram/l of T-A2 having the following composition: 
T-A2-1 : 2%; T-A2-2: 95%; T-A2-3: 3%, 



Claims 

1. A process for preparing teicoplanin A2 (T-A2) selectively enriched in any of Its major components 
T-A2-1, T-A2-2, T-A2-3, T-A2-4 or T-A2-5 which comprises adding to the culture medium of ftctinoptan- 
55 esteichomvceticus nov. sp. ATCC 31 1 21 , or one of Its mutants which may produce T-A2 through the same 
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metabolic pathway, a selectively effective amount of an appropriate precursor of the respective acyl 
group of th glucosamine moiety of T-A2, as follows: 

a) the appropriate precursor for Increasing the ratio of T-A2-1 in T-A2 complex Is selected from lino- 
leic add, its salts with bases which are non-toxic to the microorganism and its esters with mono- and 

5 poly-hydroxy lower alkanols 

b) the appropriate precursor for increasing the ratio of T-A2-2 in T-A2 complex is selected from va- 
line, its salts with acids and bases which are non-toxic to the microorganism, alpha-keto-isovaleric ac- 
id, Its salts with bases which are non-toxic to the microorganism, its esters with mono- and poly-hy- 
droxy tower alkanols, isobutyric add, its salts with bases which are non-toxic to the microorganism, its 

10 esters with mono- and poly-hydroxy lower alkanols, isobutanol and its esters with adds which are non- 
toxic to the microorganism 

c) the appropriate precursor for increasing the ratio of T-A2-3 In T-A2 complex is selected from oleic 
add, its salts with bases which are non-toxic to the microorganism, and Its esters with mono- and poly- 
hydroxy lower alkanols 

15 d) the appropriate precursor for increasing the ratio of T-A2-4 in T-A2 compiex is selected from iso- 
leudne, its salts with adds and bases which are non-toxic to the microorganism, alpha-keto-beta- 
methytvaleric add, Its salts with bases which are non-toxic to the microorganism, its esters with mono- 
and poly-hydroxy lower alkanols, 2-methylbutyric add, Its salts with bases which are non-toxic to the 
microorganism, Its esters with mono- and poly-hydroxy lower alkanols, 2-methyibutanoi and its esters 

20 with acids which are non-toxic to the microorganism 

e) the appropriate precursor for increasing the ratio of T-A2-5 in T-A2 complex is selected from leu- 
cine, its salts with adds and bases which are non-toxic to the microorganism, Isovaleric add, its salts 
with bases which are non-toxic to the microorganism, its esters with mono- and poly-hydroxy lower al- 
kanols, alpha-keto-isocaproic add, its salts with bases which are non-toxic to the microorganism, its 

25 esters with mono- and poly-hydroxy lower alkanols, isoamyt alcohol and its esters with adds which are 
non-toxic to the microorganism. 

2. A process as claimed in dalm 1 wherein the appropriate precursor added Is Rnoleic add or its salts 
with bases nontoxic to the microorganism and the respective selectively effective amount ranges be- 
tween 0.1 g/I and 25 g/l, preferably between 0.3 g/l and 1 5 g/l. 
30 3. A process as claimed in dalm 1 wherein the appropriate precursor added Is an ester of Dnolelc add 
with a mono- or poly-hydroxy tower alkanol and the respective selectively effective amount ranges be- 
tween 05 g/l and 15 g/l, preferably between 1 g/l and 5 g/l. 

4. A process as claimed In dalm 1 wherein the appropriate precursor added Is valine or its salts with 
acids and bases non-toxic to the microorganism and the respective selectively effective amount ranges 

35 between 05 g/l and 5 g/l, preferably between 1 g/l and 3 g/l. 

5. A process as claimed In dalm 1 wherein the appropriate precursor added is Isobutyric add or Its 
salts with bases non-toxic to the microorganism and the respective selectively effective amount ranges 
between 0.1 g/l and 25 g/l, preferably between 0.3 g/l and 1.5 g/l. 

6. A process as claimed In dalm 1 wherein the appropriate precursor added Is an ester of isobutyric 
40 add with a mono- or poly-hydroxy tower alkanol and the respective selectively effective amount ranges 

between 0.5 g/l and 15 g/l, preferably between 1 g/l and 5 g/l. 

7. A process as daimed In claim 1 wherein the appropriate precursor added Is Isobutanol or its esters 
with adds non-toxic to the microorganism and the respective selectively effective amount ranges be- 
tween 0.5 g/l and 5 g/l, preferably between 1 g/l and 2 g/l. 

45 8. A process as daimed in claim 1 wherein the appropriate precursor added is oleic add or Its salts 
with bases non-toxic to the microrganism and the respective selectively effective amount ranges be- 
tween 0.1 g/l and 2.5 g/l, preferably between 0.3 g/l and 1.5 g/l. 

9. A process as in claim 1 wherein the appropriate precursor added is an ester of oleic add with a mo- 
no- or poly-hydroxy lower alkanol and the respective selectively effective amount ranges between 05 

50 g/l and 15 g/I, preferably between 1 g/l and 5 g/l. 

10. A process as claimed in claim 1 wherein the appropriate precursor added Is isoieudne or its salts 
with adds and bases non-toxic to the microorganism and the respective selectively effective amount 
ranges between 05 g/l and 5 g/l, preferably between 1 g/l and 3 g/l. 

11. A process as claimed In dalm 1 wherein the appropriate precursor added Is 2-methyfoutyric add or 
55 its salts with bases non-toxic to the microorganism and the respective selectively effective amount rang- 
es between 0.1 g/i and 2.5 g/l, preferably between 0.3 g/l and 1 5 g/l. 

12. A process as claimed In daim 1 wherein the appropriate precursor added Is an ester of 2-methylbu- 
tyric add with a mono- or poly-hydroxy lower alkanol and the respective selectively effective amount 
ranges between 05 g/I and 15 g/l, preferably between 1 g/l and 5 g/l. 

60 13. A process as claimed in daim 1 wherein the appropriate precursor added is 2-methylbutanol or its 
ester with an add non-toxic to the microorganism and the respective selectively effective amount rang- 
es between 05 g/l and 5 g/l, preferably between 1 g/l and 2 g/l. 

14. A process as daimed in claim 1 wherein the appropriate precursor added is leudne or its salts with 
adds and bases non-toxic to the microorganism and the respective selectively effective amount ranges 

65 between 05 g/l and 5 g/l, preferably between 1 g/l and 3 g/l. 
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15. A process as claimed tn claim 1 wherein the appropriate precursor added is isovaleric acid or Its 
salts with bases non-toxic to the microorganism and the respective selectively effective amount ranges 
betwe n 0.1 g/l and 2.5 g/l, preferably between 0.3 g/l and 1 .5 g/l. 

16. A process as claimed in claim 1 wherein the appropriate precursor added is an ester of isovaleric 
5 ,add with a mono- or poly-hydroxy lower alkanol and the respective selectively effective amount ranges 

between 0.5 g/l and 1 5 g/l, preferably between 1 g/l and 5 g/l. 

17. A process as claimed In claim 1 wherein the appropriate precursor added is isoamyl alcohol or Its 
esters with acids non-toxic to the microorganism and the respective selectively effective amount ranges 
between 0.5 g/l and 5 g/l, preferably between 1 g/i and 2 g/l. 

10 18. A process as claimed in claim 1 wherein the appropriate precursor added is alpha-keto-isovaleric 
acid, its salts with bases non-toxic to the microorganism or its esters with mono- or poly-hydroxy lower al- 
kanols and the respective selectively effective amount ranges between 0.5 g/l and 5 g/l, preferably be- 
tween 1 g/l and 3 g/l. 

19. A process as claimed In claim 1 wherein the appropriate precursor added is alpha-keto-beta-meth- 
15 ytvalerlc acid, Its salts with bases non-toxic to the microorganism or Its esters with mono- or poly-hy- 
droxy lower afkanols and the respective selectively effective amount ranges between OS g/l and 5 g/l, 
preferably between 1 g/l and 3 g/L 

20. A process as claimed in dalm 1 wherein the appropriate precursor added te alpha-keto-isocaproic , 
add, its salts with bases non-toxic to the microorganism, or its esters with mono- or poly-hydroxy lower 

20 alkanols and the respective selectively effective amount ranges between 0.5 g/l and 5 g/l, preferably 
between 1 g/l and 3 g/l. 

21. A process as daimed in any one of the daims 2, 4, 5, 8, 10, 11, 14, 15, 18, 19 and 20 where the salts 
with bases non-toxic to the microorganism are sodium or ammonium salts. 

22. A process as daimed in any one of the daims 3, 6, 9, 12, 16, 18, 19 and 20 wherein the ester is an es- 
25 ter with one of the following alkanols: methanol, ethand, propanol, ethylene glycol and glycerol. 

23. A process as claimed in any one of the daims 4, 1 0 and 1 4 wherein the aminoadd is in the L- form. 

24. A process as daimed in any one of the daims 4, 10, 14 and 23 wherein the salt with an add norv-tox- 
ic to the microorganism is the hydrochloride or the sulphate. 

25. A process as daimed in any one of the daims 7, 13 and 17 wherein the ester with an add non-toxic 
30 to the microorganism is an ester wfth one of the following adds: acetic add, propionic add and butyric 

add. 

26. A process as daimed in any one of the claims 1, 2, 3, 8 and 9 wherein the unsaturated fatty adds 
or their esters are added as natural raw materials containing said adds or their glycerides. 

27. A process as daimed in any one of the preceding claims wherein the strain is Actinoolanestei- 
35 chomvceticus nov. so. ATCC 31121. 

28. A process as daimed in any one of the preceding claims wherein the fermentation is carried out at 
a temperature between 25°C and 35°C, and preferably between 27°C and 35 °C. 

29. A process as claimed in any one of the preceding daims wherein the addition of the appropriate 
precursor is carried out 24 to 48 hours after the fermentation is started 

40 30. In a process for enriching teicoplanin As in any of its major components, Le. T-A2-1 , T-A2-2, T- 
A2-3, T-A2-4, and/or T-A2-5, the improvement which consists of adding to the culture medium of Actino- 
planesteichornvcetfcus nov. sp. ATCC 31 121, or one of its mutants which may produce T-A2 through the 
same metabolic pathway, a selectively effective amount of an appropriate precursor of the respective 
acyl group of the glucosamine moiety of T-A2, is as follows: 
45 a) the appropriate precursor for increasing the ratio of T-A2-1 in T-A2 complex is selected from lino- 
teic acid, fts salts wfth bases which are non-toxic to the microorganism and its esters wfth mono- and 
poly-hydroxy lower alkanols 

b) the appropriate precursor for increasing the ratio of T-A2-2 in T-A2 complex is selected from va- 
line, fts salts wfth adds and bases which are non-toxic to the microorganism, alpha-keto-isovaleric ac- 

50 Id, Its salts with bases which are non-toxic to the microorganism, its esters with mono- and poly-hy- 
droxy bwer alkanols, teobutyric acid, its salts with bases which are non-toxic to the microorganism, Its 
esters wfth mono- and poly-hydroxy lower alkanols, isobutanol and its esters wfth adds which are non- 
toxic to the microorganism 

c) the appropriate precursor for increasing the ratio of T-A2-3 In T-A2 complex Is selected from oleic 
55 add, its salts with bases which are non-toxic to the microorganism, Its esters with mono- and poly-hy- 
droxy lower alkanols 

d) the appropriate precursor for increasing the ratio of T-A2-4 in T-A2 complex is selected from (so- 
leudne, fts salts wfth adds and bases which are non-toxic to the microorganism, alpha-keto-beta- 
methyfvaleric add, fts salts wfth bases which are non-toxic to the microorganism, fts esters wfth mono- 

60 and poly-hydroxy lower alkanols, 2-methylbutyric add, fts salts with bases which are non-toxic to the 
microorganism, Its esters wfth mono- and poly-hydroxy lower alkanols, 2-methyibutano! and fts esters 
with adds which are non-toxic to the microorganism 

e) the appropriate precursor for Increasing the ratio of T-A2-5 in T-A2 complex Is selected from leu- 
dne, fts salts with adds and bases which are non-toxic to the microorganism, isoval ric add, fts salts 

65 wfth bases which are non-toxic to the microorganism, fts esters with mono- and poly-hydroxy I wer al- 
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kan Is, alpha-keto-isocaproic acid, its salts with bases which are non-toxic to the microorganism, its * 
esters with mono- and poly-hydroxy I wer alkan Is, Isoamyl alcohol and Its sters with acids which are 
non-toxic to the microorganism. 

31. A process according to claim 1 for enriching teicoplanin A2 in its components 2, 4 or 5 in a percent- 
5 age up to 95% which comprises adding a selectively effective amount of valine, isoleucine, or leucine, 
respectively, to the fermentation medium. 

PatentansprOche 

10 1. Verfahren zur Herstellung von Teicoplanin A2 (T-A2), das mit einer seiner Hauptkomponenten T- 
A2-1, T-A2-2, T-A2-3, T-A2-4 oder T-A2-5 selektiv angereichert 1st, umfassend die Zugabe einer se- 
iektiv wirksamen Menge einer geeigneten Vorstufe des entsprechenden Arylrestes des Glucosamin- 
Teiles von T-A2 zum Kulturmedium von Actinoplanes teichornyceticus nov. sp. ATCC 31121 oder einer 
seiner Mutanten, die T-A2 Ober denselben Stoffwechselweg produzieren konnen, wobei wie folgt: 
15 a) die geeignete Vorstufe zur ErhBhung des Anteiles von T-A2-1 Im T-A2-Kompiex UnolsSure, elnes 
Direr Salze mit Basen, die fflr den Mikroorganismus ungiftig sind, oder einer Ihrer Ester mit Mono- 
und Polyhydroxy-Niederalkanolen 1st, 

b) die geeignete Vorstufe zur Em5hung des Anteiles von T-A2-2 tm T-A2-Komplex Vafin, eines seiner 
Salze mh SSuren und Basen, die fOr den Mikroorganismus ungiftig smd, a-KetolsovalerisjTsSure, ei- 

20 nes Ihrer Salze mit Basen, die fOr den Mikroorganismus ungiftig sind, einer ihrer Ester mit Mono- und 
Polyhydroxy-Niec^raflcanolen, IsobuttersSure, elnes frirer Salze mit Basen, die fOr den Mikroorganis- 
mus ungtfttg sind, einer ihrer Ester mit Mono- und Polyrrydroxy-Niederalkanolen, Isobutanol oder ei- 
ner seiner Ester mit SSuren, die fOr den Mikroorganismus ungiftig sind, 1st, 

c) die geeignete Vorstufe zur ErhShung des Anteiles von T-A2-3 Im T-A2-Komplex OisSure, eines lh- 
25 rer Salze mit Basen, die fOr den Mikroorganismus ungiftig sind, oder einer Ihrer Ester mit Mono- und 

Polyhydroxy-NiederaBcanoien 1st, 

d) die geeignete Vorstufe zur ErhBhung des AteDers von T-A2-4 im T-A2-Komplex isoleudn, eines 
seiner Salze mit SSuren und Basen, die fOr den Mikroorganismus ungiftig sind, a-Keto-p-methytvale- 
riansSure, elnes Ihrer Salze mit Basen, die fQr den Mikroorganismus ungiftig sind, einer ihrer Ester 

30 mit Mono- und Polyhydroxy-Niederalkanolen, 2-MethyibuttersSure, elnes ihrer Salze mit Basen, die 
fOr den Mikroorganismus ungiftig sind, einer ihrer Ester mit Mono- und Polyhydroxy-Niederalkano- 
len, 2-Methylbutanol oder einer seiner Ester mit SSuren, die fQr den Mikroorganismus ungiftig sind, 
ist, 

e) die geeignete Vorstufe zur Erhohung des Anteiles von T-A2-5 im T-A2-Komplex Leucin, eines sel- 
35 ner Salze mit SSuren und Basen, die fQr den Mikroorganismus ungiftig sind, IsovaleriarisSure, eines 

ihrer Salze mit Basen, die fQr den Mikroorganismus ungiftig sind, einer ihrer Ester mit Mono- und Po- 
lyhydroxy-Niederalkanolen, a-Ketoisocaprons§ure, eines ihrer Salze mit Basen, die fQr den Mikroor- 
ganismus ungiftig sind, einer ihrer Ester mit Mono- und Polyhydroxy-Niederalkanolen, Isoamylalkohol 
oder einer seiner Ester mit SSuren, die fQr den Mikroorganismus ungiftig sind, 1st 
40 2. Verfahren nach Anspruch 1, wobei die geeignete Vorstufe, die zugegeben wind, aus LmolsSure 

oder ihren Salzen mit fOr den Mikroorganismus ungiftigen Basen besteht und die entsprechende eelek- 

tiv wirksame Menge im Bereich 0,1 g/l bis ZJ5 g/1, vorzugsweise von 0,3 g/l bis 1 g/l, liegt 

3. Verfahren nach Anspruch 1, wobei die geeignete Vorstufe, die zugegeben wird, ein Ester der Unol- 
sSure mit einem Mono- oder Polyhydroxy-Niederaikanol ist und die entsprechende selektrv wirksame 

45 Menge imBereichvon 0,5 g/l bis 15 g/l, vorzugsweise von 1 g/l bis 5 g/l, liegt 

4. Verfahren nach Anspruch 1, wobei die geeignete Vorstufe, die zugegeben wird, aus VaJln oder sel- 
nen Salzen mit SSuren und Basen, die fQr den Mikroorganismus ungiftig sind, besteht und die entspre- 
chende selektiv wirksame Menge Im Bereich von 0,5 g/l und 5 g/l, vorzugsweise von 1 g/i und 3 g/l, liegt 

5. Verfahren nach Anspruch 1, wobei die geeignete Vorstufe, die zugegeben wird, aus IsobuttersSu- 
50 re oder Ihren Salzen mit fOr den Mikroorganismus ungiftigen Basen besteht und die entsprechende se- 
lektiv wirksame Menge im Bereich von 0,1 g/l bis 2,5 g/l, vorzugsweise von 0,3 g/i bis 1,5 g/l, liegt 

6. Verfahren nach Anspruch 1, wobei die geeignete Vorstufe, die zugegeben wird, ein Ester von jso- 
butters&ure mit einem Mono- oder Polyhydroxy-Niederaikanol ist und die entsprechende selektrv wirk- 
same Menge im Bereich von 0,5 g/l bis 15 g/l, vorzugsweise von 1 g/l bis 5 g/l, liegt 

55 7. Verfahren nach Anspruch 1, wobei die geeignete Vorstufe, die zugegeben wird, aus Isobutanol 
oder selnen Estem mit fQr den Mikroorganismus ungiftigen SSuren besteht und die entsprechende se- 
lektiv wirksame Menge im Bereich von 0,5 g/l bis 5 g/l, vorzugsweise von 1 g/I bis 2 g/l, liegt 

8. Verfahren nach Anspruch 1, wobei die geeignete Vorstufe, die zugegeben wird, aus Ols&ure oder 
ihren Salzen mit fQr den Mikroorganismus ungiftigen Basen besteht und die entsprechende selektiv 

60 wirksame Menge im Bereich von 0,1 g/i bis 2,5 g/l, vorzugsweise von 0,3 g/l bis 1 ,5 g/l, liegt 1 

9. Verfahren nach Anspruch 1, wobei die geeignete Vorstufe, die zugegeben wird, ein Ester von Oi- 
sSure mit einem Mono- oder Polyhydroxy-Niederaikanol ist und die entsprechende selektiv wirksame 
Menge Im Bereich von 0,5 g/l bis 15 g/l, vorzugsw ise von 1 g/l bis 5 g/i, liegt 

10. Verfahren nach Anspruch 1, wobei die geeignete Vorstufe, die zugegeben wird, aus Isoleucin oder 
65 seinen Salzen mit SSuren oder Basen, die fQr den Mikroorganismus ungiftig sind, besteht und die ent- 
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sprechend selektiv wirksame Menge im Bereich von 0,5 g/l bis 5 g/l, vorzugsweise von 1 g/l bis 3 g/l, 
liegt 

11. Verfahren nach Anspruch 1, wobei die geeignete Vorstufe, die zugegeben wird, aus 2-Methylbut- 
tersaure oder ihren Salzen mrt fur den Mikroorganlsmus ungiftigen Basen besteht und die entsprechen- 

5 de selektiv wirksame Menge im Bereich von 0,1 g/l bis 2,5 g/l, vorzugsweise von 0 f 3 g/l bis 1 ,5 g/l. liegt 

12. Verfahren nach Anspruch 1, wobei die geeignete Vorstufe, die zugegeben wird, ein Ester von 2- 
Methytouttersaure mit elnem Mono- Oder Polyhydroxy-Niederalkanol 1st und die entsprechende selektiv 
wirksame Menge Im Bereich von 0,5 g/i bis 15 g/l, vorzugsweise von 1 g/l bis 5 g/l, liegt. 

13. Verfahren nach Anspruch 1, wobei die geeignete Vorstufe, die zugegeben wird, 2-Methyibutanol 
10 oder seln Ester mit einer fQr den Mikroorganlsmus ungiftigen Saure ist und die entsprechende seiektiv 

wirksame Menge im Bereich von 0,5 g/l bis 5 g/l, vorzugsweise von 1 g/i bis 2 g/l, liegt 

14. Verfahren nach Anspruch 1, wobei die geeignete Vorstufe, die zugegeben wird, aus Leucin oder 
seinen Salzen mit Sauren oder Basen, die fQr den Mikroorganlsmus ungiftig sind, besteht und die ent- 
sprechende selektiv wirksame Menge im Bereich von 0,5 g/l bis 5 g/I, vorzugsweise von 1 g/l bis 3 g/l, 

15 liegt 

15. Verfahren nach Anspruch 1, wobei die geeignete Vorstufe, cfie zugegeben wird, aus Isovalertan- 
saure oder Ihren Salzen mit fQr den Mikroorganlsmus ungiftigen Basen besteht und die entsprechende 
selektiv wirksame Menge im Bereich von 0,1 g/l bis 2JS g/l, vorzugsweise von 0,3 g/l bis 1 ,5 g/l, Hegt 

16. Verfahren nach Anspruch 1, wobei die geeignete Vorstufe, die zugegeben wird, ein Ester von Iso- 
20 vaieriansaure mit einem Mono- oder Poiyhydroxy-Niederalkanol ist und die entsprechende selektiv wlrk- 

same Menge im Bereich von 0,5 g/l bis 15 g/l, vorzugsweise von 1 g/l bte5g/l,Iiegt t j 

17. Verfahren nach Anspruch 1, wobei die geeignete Vorstufe, die zugegeben wird, aus isoamyialko- 
hol oder seinen Estem mit fQr den Mikroorganlsmus ungiftigen Sauren besteht und die entsprechende 
selektiv wirksame Menge im Bereich von 0,5 g/l bis 5 g/l, vorzugsweise von 1 g/l bis 2 g/l, Hegt 

25 18. Verfahren nach Anspruch 1, wobei die geeignete Vorstufe, die zugegeben wird, aus o-Ketoisova- 
leriansaure, ihren Salzen mit fQr den Mikroorganlsmus ungiftigen Basen oder Ihren Estem mit Mono- 
oder Polyhydroxy-Niederalkanolen besteht und die entsprechende seiektiv wirksame Menge im Bereich 
von 0,5 g/l bis 5 g/l, vorzugsweise von 1 g/I bis 3 g/l, Begt 

19. Verfahren nach Anspruch 1, wobei die geeignete Vorstufe, die zugegeben wird, aus a-Keto-p-me- 
30 thytvalerlansaure, Ihren Sateen mh fOr den Mikroorganlsmus ungiftigen Basen oder Ihren Estem mit Mo- 
no- oder Polyhydroxy-Niederalkanolen besteht und die entsprechende seiektiv wirksame Menge im Be- 
reich von 0,5 g/l bis 5 gfl, vorzugsweise von 1 g/l bis 3 g/l, Uegt 

20. Verfahren nach Anspruch 1, wobei die geeignete Vorstufe, die zugegeben wird, aus a-Ketoisoca- 
pronsaure, Ihren Salzen mit fQr den Mikroorganismus ungiftigen Basen oder Ihren Estem mit Mono- 

35 oder Polyhydroxy-Niederalkanolen besteht und die entsprechende selektiv wirksame Menge Im Bereich 
von 0,5 g/I bis 5 g/l, vorzugsweise von 1 g/l bis 3 g/l, liegt 

21. Verfahren nach einem der Ansprflche 2, 4, 5, 8, 10, 1 1, 14, 15, 18, 19 und 20, wobei die Sake mit fQr 
den Mikroorganlsmus ungiftigen Basen Natrium- oder Ammoniumsalze sind. 

22. Verfahren nach einem der AnsprOche 3, 6, 9, 12, 16. 18, 19 und 20, wobei der Ester ein Ester mit ei- 
40 nem der folgenden Alkanole, namlich Methanol, Athanol, Propanol, Athylenglycol und Glycerin, ist 

23. Verfahren nach einem der AnsprOche 4, 10 und 14, wobei die Aminosaure in der L-Form voriiegt 

24. Verfahren nach einem der AnsprOche 4, 10, 14 und 23, wobei das Salz mit einer fur den Mikroor- 
ganlsmus ungiftigen Saure das Hydrochlorid oder Sutfatlst 

25. Verfahren nach einem der AnsprOche 7, 13 und 17, wobei der Ester mit einer fur den Mikroorganis- 
45 mus ungiftigen Saure ein Ester mit einer der folgenden Sauren, namlich Essigsaure, Propionsaure und 

Buttersaure, ist 

26. Verfahren nach einem der AnsprOche 1, 2, 3, 8 und 9, wobei die ungesattigten Fettsauren oder ih- 
re Ester als natQrilche Rohstoffe, welche cfiese Sauren oder ihre Glyceride enthaften, zugegeben wer- 
den. 

50 27. Verfahren nach einem der vorstehenden AnsprOche, wobei der Stamm Actinoplanes telchornyce- 
ticus nov. sp. ATCC 31121 1st t , , 

28. Verfahren nach einem der vorstehenden AnsprOche, wobei die Fermentation bel einer Temperatur 
zwischen 25°C und 35 D C, vorzugsweise zwischen 27°C und 35*C, durchgefQhrt wird. 

29. Verfahren nach einem der vorstehenden AnsprOche, wobei die geeignete Vorstufe 24 bis 48 
55 Stunden nach Beglnn der Fermentation zugegeben wird. 

30. In einem Verfahren zur Anrelcherung von Teloopianin A2 mit einer seiner Hauptkomponenten, 
d.h. T-A2-1, T-A2-2, T-A2-3, T-A2-4 und/oder T-A2-5, besteht die Verbesserung in der Zugabe einer 
selektiv wirksamen Menge einer geeigneten Vorstufe des entsprechenden Acylrestes des Glucosamin- 
Teiles von T-A2 zum Kulturmedium von Actinoplanes teichomyceticus nov. sp. ATCC 31121 oder einer 

60 seiner Mutanten, die T-A2 Qber denselben Stoffwechselweg produzieren k5nnen, wobei wie folgt 

a) die geeignete Vorstufe zur Erh5hung des Anteiles von T-A2-1 Im T-A2-Kompiex Unolsaure, eines 
ihrer Salze mit Basen, die fQr den Mikroorganismus ungiftig sind, oder einer Ihrer Est r mh Mono- 
und Polyhydroxy-Niederalkanolen 1st, 

b) die g eignete Vorstufe zur ErhShung des Anteil s von T-A2-2 im T-A2-Komplex Vaiin, eines seiner 
65 Salze mit Sauren und Basen, die fQr den Mikro rganismus ungiftig sind, a-Ketolsova!eriansaure, el- 
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nes ihrer Salze mit Basen, die fur den Mikroorganismus ungiftig sind, einer Ihrer Ester mit Mono- und 
Polyhydroxy-Niederalkanolen, lsobuttersiure, eines ihrer Salze mit Basen, die fOr den Mikroorganis- 
mus ungiftig slnd, einer ihrer Ester mit Mono- und Polyhydroxy-Niederalkanolen, Isobutanol oder ei- 
nes seiner Ester mit Siuren, die fOr den Mikroorganismus ungiftig sind, ist 

5 c) die geeignete Vorstufe zur Erhfihung des Anteiles von T-A2-3 Im T-A2-Kompiex Ols&ure, eines ih- 
rer Salze mh Basen, die fOr den Mikroorganismus ungiftig sind, einer ihrer Ester mit Mono- und Po- 
lyhydroxy-Niederalkanolen 1st, . 
d) die geeignete Vorstufe zur Erh&hung des Anteiles von T-A2-4 mit T-A2-Komplex Isoleucin, eines 
seiner Salze mit SSuren und Basen, die fQr den Mikroorganismus ungiftig sind, a-Keto-p-methylvale- 

10 rians§ure, eines ihrer Salze mit Basen, die fOr den Mikroorganismus ungiftig sind, einer ihrer Ester 
mit Mono- und Polyhydroxy-Niederalkanolen, 2-Methytouttersaure, eines forer Salze mit Basen, die 
fQr den Mikroorganismus ungiftig sind, einer ihrer Ester mit Mono- und Polyhydroxy-Niederalkano- 
len, 2-Methylbutanol oder einer seiner Ester mit S§uren, die fOr den Mikroorganismus ungiftig sind, 
ist . 

15 e) die geeignete Vorstufe zur ErhBhung des Anteiles von T-A2-5 im T-A2-Komplex Leudn, eines sei- 
ner Salze mit S&uren und Basen, die fQr den Mikroorganismus ungiftig sind, isovalerians&ure, eines 
Ihrer Salze mit Basen, die fQr den Mikroorganismus ungiftig sind, einer ihrer Ester mh Mono- und Po- 
lyhydroxy-Niederalkanolen, o-Ketoisocapronsaure, eines Ihrer Salze mit Basen, die fQr den Mikroor- 
ganismus ungiftig slnd, einer Direr Ester mit Mono- und Polyhydroxy-Niederalkanolen, isoamyialkoho! 

20. oder einer seiner Ester mh S&uren, die fQr den Mikroorganismus ungiftig sind, ist 

31. Verfahren nach Anspruch 1 zur Anreicherung von Teiooplanin A2 mit seinen Komponenten 2, 4 
oder 5 in einem Prozentsatz von bis zu 95%, das die Zugabe einer selektiv wirksamen Menge von Vaiin, 
Isoieudn oder Leudn zum Fermentatkmsmedium umfaBt 

25 Revendications 

1. Proc§d6 pour preparer une t&coplanine A2 (T-A2) enrichie s6iectivemert en Tun quelconque de ses 
constituants prlndpaux T-A2-1, T-A2-2, T-A2-3, T-A2-4 ou T-A2-5, qui comprend I'addition au milieu de 
culture cfActinopianes telchomyceticus nov. sp. ATCC 31121, ou de Pun de ses mutants qui peut produire 

30 T-A2 par la mdme vole mStaboiique, cTune quanta sSlectivement efficace d'un pr6curseur approprte du 
groupe acyle respect de la partie glucosamine de T-A2, de la manidre suivante: 
a) le pnkurseur approprte pour augmenter le rapport de T-A2-1 dans le complexe T-A2 est choisi par- 
mi Pacide linoteique, ses sels avec des bases qui sont non toxiques pour le micro-organisme et ses es- 
ters avec des alcanois interieurs mono- et polyhydroxytes 

35 b) le pn§curseur approprte pour augmenter le rapport de T-A2-2 dans le complexe T-A2 est cholsl par- 
mi la valine, ses sels avec des addes et des bases qui sont toxiques pour le micro-organisme, Padde 
alpha-c6toisoval§rique f ses sels avec des bases qui sont non toxiques pour le micro-organisme, ses 
esters avec des alcanois inferieurs mono- et polyhydroxytes, Padde isobutyrique, ses sels avec des 
bases qui sont non toxiques pour le micro-organisme, ses esters avec des alcanois inf§rieurs mono- 

40 et polyhydroxyl§s, Pisobutand et ses esters avec des addes qui sont non toxiques pour le microorga- 
nism e 

c) le prScurseur appropriS pour augmenter le rapport de T-A2-3 dan le complexe T-A2 est choisi parml 
Padde oteique, ses sels avec des bases qui sort non toxiques pour le micro-organisme, ses esters 
avec des alcanois Infdrieurs mono- et polyhydroxyl6s 
45 d) le pr^curseur approprte pour augmenter le rapport de T-A2-4 dans le complexe T-A2 est choisi par- 
mi Ilsoleudne, ses sels avec des addes et des bases qui sont non toxiques pour le micro-organisme, 
Padde alpha-c§to-b§ta-m§thyival6rique, ses sets avec des bases qui sort non toxiques pour le micro- 
organisme, ses' esters avec des. alcanois infdrieurs mono- et polyhydroxytes, Padde 2-m61hyibutyri- 
que, ses sels avec des bases qui sont non toxiques pour le micro-organisme, ses esters avec des al- 
canois inferieurc mono- et polyhydroxyi§s, le 2-m#thyibutanol et ses esters avec des addes qui sont 
non toxiques pour le micro-organisme 
e) le pr^curseur approprte pour augmenter le rapport de T-A2-5 dans le complexe T-A2 est choisi par- 
mi la leudne, ses seis avec des addes et des bases qui sont non toxiques pour le micro-organisme, 
Padde isoval&rique, ses seis avec des bases qui sont non toxiques pour le. micro-organisme, ses es- 
55 tors avec des alcanois Inferieurs mono- et polyhydroxylfe, Padde alpha-c&o-isocaproTque, ses sels 
avec des bases qui sort non toxiques pour le micro-organisme, ses esters avec des alcanois infe- 
rieurs mono- et polytydroxytes, palcool isoamyfique et ses esters avec des addes qui sort non toxi- 
ques pour le micro-organisme. 

2. Proc6d§ selon la revendication 1, dans lequel le pr6curseur approprte ajout6 est Tacide linoteique 
60 ou ses sels avec des bases non toxiques pour le micro-organisme et la quantity s^lectivement efficace 

respective est comprise entre 0,1 g/l et 2,5 g/l, de preference ertre 0,3 g/l et 1 ,5 g/i. 

3. Proc&te selon la revendication 1, dans lequel le prScurseur approprte ajoufe est un ester de I adde 
linoteique avec un alcanol inferieur mono- u polyhydroxyfe et la quantit6 s$lectivement efficace respec-. 
tive est comprise entre 0,5 g/l et 1 5 g/l, de preference entre 1 g/l et 5 g/l. 

65 4. Proc6d6 selon la revendication 1, dans lequel le prScurseur approprte ajoute est la valine ou ses 
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sets avec des acides et des bases non toxiques pour le mlcro-organisme et la quantite seiectivement ef- 
ficace respective est comprise entre 0,5 g/l et 5 g/l, d preference entre 1 g/1 et 3 g/l. 

5. Precede selon ia revendication 1, dans lequel le precurseur appropri6 ajoute est I'acide isobutyri- 
que ou ses sels avec des bases non toxiques pour le mlcro-organisme et la quantite seiectivement effi- 

5 cace respective est comprise entre 0,1 g/l et 2,5 g/l, de preference entre 0,3 g/l et 1 ,5 g/l. 

6. Precede selon la revendication 1, dans lequel le pr6curseur approprie ajoute est un ester de i'acide 
Isobutyrique avec un alcanol inferieur mono- ou polyhydroxyie et la quantity seiectivement efficace res- 
pective est comprise entre 0,5 g/l et 15 g/l, de preference entre 1 g/l et 5 g/l. 

7. Procede selon la revendication 1, dans lequel le pr6curseur approprie ajoute est Pisobutanol ou ses 
10 esters avec des acides non toxiques pour le mlcro-organisme et la quantite seiectivement efficace res- 
pective est comprise entre 0,5 g/l et 5 g/l, de preference entre 1 g/l et 2 g/l. 

8. Proc£d§ selon la revendication 1, dans lequel le pr6curseur approprie ajoufe est I'acide ofeique ou 
ses sels avec des bases non toxiques pour le micro-organisme et la quantite seiectivement efficace res- 
pective est comprise entre 0.1 g/l et 2,5 g/l, de preference entre 0,3 g/l et 1 ,5 g/l. 

15 9. Proo6de selon la revendication 1, dans lequel le pp6curseijr approprie ajoute est un ester de I'acide 
oieique avec un alcanol inferieur mono- ou polyhydroxyie et la quantite seiectivement efficace respecti- 
ve est comprise entre 0,5 g/l et 15 g/I, de preference entre 1 g/l et 5 g/L 

10. Procedd selon la revendication 1, dans lequel le precurseur approprie ajoute est Tisoieucine ou ses 
sels avec des acides et des bases non toxiques pour le mlcro-organisme et la quantite seiectivement ef- 

20 ficace respective est comprise entre 0,5 g/l et 5 g/l, de preference entre 1 g/l et 3 g/l. 

11. Precede selon la revendication 1, dans lequel le precurseur approprie ajoute est Padde 2-methyl- 
butyrique ou ses sets avec des bases non toxiques pour le mlcro-organisme et la quantite seiectivement 

1 efficace respective est comprise entre 0,1 g/l et 2,5 g/l, de preference entre 0,3 g/l et 1,5 g/l. 

12. Precede selon la revendication 1, dans lequel le pr6curseur approprie ajoute est un ester de Pacide 
25 2-m6thylbutyrique avec un alcanol Inferieur mono- ou polyhydroxyie et la quantite seiectivement effica- 
ce respective est comprise entre 0,5 g/l et 15 g/l, de preference entre 1 g/l et 5 g/l. 

13. Precede selon la revendication 1, dans lequel le precurseur approprie ajoute est le 2-methyIbutanol 
ou son ester avec un acide non toxique pour le mlcro-organisme et la quantite seiectivement efficace 
respective est comprise entre0,5 g/I et 5 g/l, de preference entrel g/l et 2g/l. 

30 14. Precede selon la revendication 1, dans lequel le precurseur approprie ajoute est la leucine ou ses 
sets avec des acides et des bases non toxiques pour le micro-organisme et la quantite seiectivement ef- 
ficace respective est comprise entre 0,5 g/l et 5 g/l, de preference entre 1 g/l et 3 g/L 

15. Proc6d6 selon la revendication 1, dans lequel le precurseur approprie ajoute est Pacide teovaferi- 
que ou ses sels avec des bases non toxiques pour le micro-organisme et la quantite seiectivement effi- 

35 cace respective est comprise entre 0,1 g/l et 2,5 g/l, de preference entre 0,3 g/l et 1,5 g/l. 

16. Proc6d6 selon la revendication 1, dans lequel le precurseur approprie ajoute est I'acide Isovaieri- 
que ou ses esters avec des alcanols Inferieurs mono- ou polyhydroxyies et la quantite seiectivement ef- 
ficace respective est comprise entre 0,5 g/l et 15 g/l, de preference entre 1 g/l et 5 g/L 

17. Precede selon la revendication 1, dans laquef le precurseur approprie ajoute est Palcool isoamyli- 
40 que ou ses esters avec des acides non toxiques pour le micro-organisme et la quantite seiectivement ef- 
ficace respective est comprise entre 0,5 g/l et5 g/l, de preference entre 1 g/l et 2 g/L 

18. Precede selon la revendication 1, dans lequel le precurseur approprie ajoufe est Pacide alpha-c6to- 
isoVaferique, ses sels avec des bases non toxiques pour le mlcro-organisme ou ses esters avec des al- 
canols inferieurs mono- ou poh/hydroxy16s, et la quantite seiectivement efficace respective est compri- 

45 se entre 0^ g/l et 5 g/l, de preference entre 1 g/l et 3 g/l. 

19. Precede selon la revendication 1, dans lequel le pr6curseur approprie ajoufe est I'acide alpha-c6to- 
beta-methyivaierique, ses sels avec des bases non toxiques pour le mlcro-organisme ou ses esters 
avec des alcanols Inferieurs mono- ou polyhydroxyies, et la quantite seiectivement efficace respective 
est comprise entre 0,5 g/l et 5 g/l, de preference entre 1 g/l et 3 g/l. 

50 20. Precede selon la revendication 1, dans lequel le precurseur approprie ajoute est I'acide alpha- 
ceto-lsocaproTque, ses sels avec des bases non toxiques pour le micro-organisme ou ses esters avec 
des alcanols inferieurs mono- ou potyhydroxyfes, et la quantite seiectivement efficace respective est 
comprise entre 0,5 g/l et 5 g/l, de preference entre 1 g/l et 3 g/l. 

21. Proc6d6 selon Tune quelconque des revendications 2, 4, 5, 8, 10, 1 1, 14, 15, 18, 19 et 20, dans lequel 
55 les sels avec des bases non toxiques pour le mlcro-organisme sont des sels de sodium ou d'ammonium. 

22. Precede selon Pune quelconque des revendications 3, 6, 9, 12, 16, 18, 19 et 20, dans lequel Pester 
est un ester avec Pun des alcanols suivants: methanol, ethanol, propanoi, ethylene glycol et glycerol. 

23. Precede selon Pune quelconque des revendications 4, 10 et 14, dans lequel Paminoacide est sous 
la forme L 

60 24. Proc6d£ selon Pune quelconque des revendications 4, 10, 14 et 23, dans lequel le set avec un ad- 
ds non toxique pour le micro-organisme est le chlorhydrate ou le sulfate. 

25. Proced6 selon Pune quelconqu des rev ndications 7, 13, et 17, dans lequ I Pester avec un adds 
non toxique pour le micro-organisme est un ester avec Pun des acides suivants: acide ac6tique ( acide 
propionique et acide butyrique. 

65 26. Precede selon Pune quelconque des revendications 1, 2, 3, 8 et 9, dans leque! les acides gras In- 
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satur6s ou leurs esters son! ajout6s sous forme de matieres premieres naturelles contenant ces addes 
u ieurs glycSrides. 

27. Proc§d6 selon Tune quelconque des revendications pr6c6dentes, dans lequel la souche est Acti- 
nopianes teichomyceticus nov. sp. ATCC 31 121 . 
5 28. Proc§d6 selon Tune quelconque des revendications pr§c&tentes, dans lequel la fermentation est 
effectu6e k une temp6rature comprise entre 25 et 35°C, et de preference entre 27°C et 35°C. 

29. Proc&te selon Tune quelconque des revendications pr£c£dentes, dans lequel ^addition du precur- 
seur approprie est effectude 24 k 48 heures apres le d§marrage de la fermentation. 

30. Dans un proc&te pour enrichir la teicoplanine A2 en Tun quelconque de ses constituants princi- 
10 paux, k savoir T-A2-1, T-A2-2, T-A2-3, T-A2-4, et/ou T-A2-5, le perfectionnement qui conslste k ajou- 

ter au milieu de culture d'Actinopianes teichomyceticus nov. sp. ATCC 31121, ou cPun de ses mutants qui 
peut produire T-2 par la meme voie mStabofique, une quantity s6lectivemerrt efficace d'un pr£curseur ap- 
proprie du groupe acyle respectif de la parte glucosamine de T-A2, de la manure suivante: 

a) le prScurseur approprie pour augmenter le rapport de T-A2-1 dans le complexe T-A2 est choisi par- 
15 mi Taclde Dnotelque, ses sels avec des bases qui sont non toxiques pour le micro-organisme et ses es- 
ters avec des alcanols inttrieurs mono- et polyhydroxytes 

b) le pr6curseur appropite pour augmenter le rapport de T-A2-2 dans le complexe T-A2 est choisi par- 
mi la valine, ses sets avec des acides et des bases qui sont non toxiques pour le micro-organisme, 
Padde aipha-c6to-isoval6rique, ses sels avec des bases qui sont non toxiques pour le mlcro-organls- 

20 me, ses esters avec des alcanols inferieure mono- et poiyhydroxytes, Taclde Isobutyrique, ses sels 
avec des bases qui sont non toxiques pour le micro-organisms, ses esters avec des alcanols inte- 
rieurs mono- et polyhydroxytes, Pisobutanol et ses esters avec des acides qui sont non toxiques pour 
le micro-organisme 

c) le prtonseur approprte pour augmenter le rapport T-A2-3 dans le complexe T-A2 est choisi parmi 
25 Taclde oteique, ses sels avec des bases qui sont non toxiques pour le micro-organisme, ses esters 

avec des alcanols interieurs mono- et potyhydroxytes 

d) le prScurseur appropite pour augmenter le rapport de T-A2-4 dans le complexe T-A2 est choisi par- 
mi Hsoleucine, ses sels avec des acides et des bases qui sont non toxiques pour le micro-organisme, 
Padde aipha-c^to^ta-m^thylvajerique, ses sels avec des bases qui sort non toxiques pour le mlcro- 

30 orgarfeme, ses esters avec des alcanols InfSrieurs mono- et polyhydroxytes, Padde 2-m6thylbutyri- 
que, ses sels avec des bases qui sont non toxiques pour le micro-organisme, ses esters avec des al- 
canols inferieurs mono- et polyhydroxylds, le 2-m§thylbutanol et ses esters avec des acides qui sont 
. non toxiques pour le micro-organisme 

e) le pnScurseur approprte pour augmenter le rapport de T-A2-5 dans le complexe T-A2 est choisi par- 
35 mi la leucine, ses sels avec des acides et des bases qui sont non toxiques pour le micro-organisme, 

Padde Isoval&ique, ses sels avec des bases qui sont non toxiques pour le micro-organisme, ses es- 
ters avec des alcanols irrterieurs mono- et polyhydroxyISs, Padde a!pha-c6to-isocaproTque, ses sels 
avec des bases qui sont non toxiques pour le micro-organisme, ses esters, avec des alcanols infe- 
rieurs mono- et polyhydroxytes, Palcooi Isoamylique et ses esters avec des addes qui sont non toxi- 
40 ques pour le micro-organisme. 

31. Proc&te selon la revencfication 1, pour enrichir la tSicoplanine Aa en ses constituants 2, 4 ou 5 
dans un pourcentage ailant jusqu'k 95%, qui comprend Paddition (Tune quanta s^iectivement efficace 
de valine, d'isoleudne ou de leucine, respectivement, au miiieu de fermentation. 

45 



50 



55 



60 



65 



16 



